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• Almost every tenth of the women and every fifth of the men suffer from insufficient sleep during pregnancy • Women frequently report symptoms of insomnia, while men more likely to suffer from lack of sleep.
• Symptoms of insomnia in both genders is related to depressiveness
• Further research is needed to study how insufficient sleep during pregnancy is related to postpartum depression, pregnancy complications and infant development and health. 
Introduction
Insufficient sleep is a well-known stress factor for health and wellbeing, as shown in several r e c e n t studies. 1 While it is generally known that insufficient sleep during pregnancy may constitute a risk factor for women's health and even fetal development, 2 the sleep quality of the fathers has remained largely unexplored.
Insufficient sleep constitutes two main factors: too short duration of sleep or bad quality of sleep. Less than five or six hours of sleep is regarded as a short sleep duration with potential adverse health consequences. Sleep debt, measured as the difference between self-assessed sleep need and actually acquired sleep duration, is another variable that has been used to probe sufficiency of sleep. It has been shown that although overlapping, these factors are independent predictors of cardiac events, 3 indicating that the duration of sleep may not comprehensively explain the relationship between sleep and increased health risks. Symptoms of insomnia (sleep onset problems, nocturnal awakenings, too early awakenings, and poor sleep quality) constitute yet another aspect of insufficient sleep.
Due to pregnancy-related physical and hormonal changes, women are at a heightened risk of suffering from insufficient sleep during this period. PregnantAs summarized in a recent review, pregnant women with poor sleep quality are at risk for weight gain, gestational diabetes, and heightened blood pressure. 4 Furthermore, as summarized in a recent review, lack of sleep may increase the risk for obstetric complications. 5 problems. For example, sleep debt during early pregnancy is associated with pre-eclampsia in the second and third trimesters 65 and a higher rate for preterm delivery, 76 and symptoms of insomnia in late pregnancy are associated with delivery complications, such as a risk for emergency cesarean, 87 longer duration of labor and instrumental delivery. 9-118-10 Sleep onset difficulties and symptoms of insomnia during pregnancy have also been linked with postpartum depressive symptomology.
8,9,10
Paternal sleep insufficiency and its effects on future family life has been studied far less than maternal sleep insufficiency, although the father's role in supporting the sleep of both the child and the mother during the postpartum period has been emphasized. 1211 Still, antenatal depression and insomnia are common also in fathers, 1312 as well as shortened sleep and fatigue during pre-and postpartum periods. 1413 While it has been recognized that both maternal and paternal antenatal sleep insufficiency may constitute a risk for psychosocial wellbeing and health in young families, in current clinical practice this aspect is largely ignored. Reliable and current knowledge regarding the prevalence and consequences of sleep insufficiency in both women and men during pregnancy could help to formulate effective and targeted prevention programs.
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The objectives of this work were (i) to assess both maternal and paternal sleep insufficiency duringin late pregnancy (32 nd week) and (ii) to characterize factors that increase the risk for sleep insufficiency during this period of life. Sleep insufficiency was characterized using sleep duration, sleep debt and symptoms of insomnia. Supported by the previous literature, we included depressiveness, anxiety, stress, adverse life events and family atmosphere as factors that could be related to sleep insufficiency, while, age, education, number of children in the family, alcohol and smoking habits were controlled for.
The study was performed in a CHILD-SLEEPChild-sleep birth cohort, recruited from the Pirkanmaa Hospital
District from southern Finland and comprising 1673 families, which was established to study various aspects of sleep in families with newborn children. Data were compiled using a wide spectrum of questionnaires. In addition to sleep, the questionnaires probed the neurological and psychological development of the children, their family environment, socio-economic factors and general health.
Furthermore, genomic data were collected from both parents and the babies. Here, the birth cohort will be described as a whole for the first time.
Methods
Study setting
The study is based on a longitudinal birth cohort, with several measurement points. The recruitment and baseline measurement occurred prenatally at 32 nd week and the follow-up measurements took place at the birth of the child and at the child age of three, eight, 18 and 24 months. (Figure 1 ). The records from the maternity hospital and the maternity clinics were also gathered. Maternal, paternal and cord blood samples were drawn for genetic analyses.
Several subsamples were also constructed. After the birth, a random sample of infants were assigned to actigraphic (N=414) or polysomnographic (N=88) measurements. The protocol also included a prevention study to which families were systematically recruited on the basis of the maternity clinics that the families visited (cluster sampling). There were 199 infants in the prevention group and 207 infants in the control group, comprising families with regular maternity clinic visits representing usual treatment. The flow chart of the cohort is presented in Figure 1 .
The protocol also included several subsamples (actigraphy, polysomnography, prevention study) and in this article, we report on the recruitment procedure for the main cohort in detail, while the data collection of the postnatal period as well as on the subgroups, will be described in detail elsewhere. The Child-Sleep study protocol was approved by Pirkanmaa Hospital District Ethical Committee (9.3.2011, ethical research permission code R11032). Permission for the recruitment procedure was also received from the leading doctors of the target health centers. In this article, we report on the recruitment procedure for the main M A N U S C R I P T
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Study population
The recruitment took place in Pirkanmaa Hospital District, Finland. The area is situated in the inlands of Southern Finland. The main city in the area is Tampere, which has 220 thousand inhabitants; the entire Pirkanmaa area comprises 506 thousand inhabitants. The population is mainly Finnish in origin and has roots from different parts of the country; Tampere was an industrial city during the whole of the 20 th century. There are no other large cities in the area. During the recruitment period, there were two maternity hospitals in the target area, but only infants who were born alive in the Tampere University Hospital were considered eligible for the study. There are approximately 5000 deliveries yearly in the Tampere university hospital. Only a small proportion of labors (approx. 1.8%) in Tampere university hospital comprise families from outside the target area and they were excluded.
Recruitment procedure
The parents were recruited to the study in health centers in the target area during their normal follow up visits to the maternity clinics. In total 120 nurses in 63 maternity clinics took part in the recruitment process. The purpose and the protocol of the study were described in detail to the nurses and the study materials were delivered to the maternity clinics. During the study period, all the newly recruited nurses in the maternity clinics were also introduced to the study protocol. To support the adherence to the recruitment procedure, several routine reminders were sent by e-mail to the maternity clinics. In addition, the research nurse contacted the nurses regularly throughout the study period. They also had the opportunity to ask questions to the research nurse and the researcher responsible for the recruitment process (OS-H).
The recruitment was planned to occur approximately at the 32 nd gestational week. Only Finnish-speaking families were considered eligible for the study. The midwives provided the parents with oral information on the study protocol and an information sheet about the study. If the men did not participate in the visit at the maternity clinic, they were informed by their spouses. If the family decided to take part, they were given the first set of questionnaires and asked to sign the consent forms for participation in the study. The families' identity information and contact details were then sent to the research team to be stored in the research database of the study at the National Institute for Health and Welfare.
The nurses were asked to keep track of the non-participating parents and complete any forms regarding non-participating families to enable follow-up of the agreement rate and to acquire information on the M A N U S C R I P T A C C E P T E D 
Sample
The families were recruited between April 2011 and December 2012, and the infants were born April 2011 -February 2013. Besides language, there were no exclusion criteria regarding the families or the infants for the main cohort. A total of 2244 parents were approved to receive the prenatal questionnaires during their visits at maternity clinics, from which 1673 (74.6%) families returned the baseline questionnaires.
Recruitment to the subsamples (see Figure 1 ) took place in the maternity hospital after the infants were born. Written informed consents were gathered separately for each sub-group.
During the recruitment period, a total of 8165 infants were born in the target area. years and the average number of children in the family 0.9 ± 1.2 (median 1), which corresponds to the age and average number of children in the cohort (see Table 1 ).
The questionnaires
Separate questionnaires were given to the mothers and the fathers. In addition, a questionnaire was made for the children (to be filled by either of the parents) after the infants were born. Reminders were sent three times if the questionnaires were not returned in time (first reminder was a text message, the second an e-mail and the third a phone call). The interval between the reminders was two weeks.
There were 1667 women and 1598 men who returned the prenatal questionnaires ( Figure 2) . A small number of the women and the men had filled out the questionnaires after the infant was born (1.2%, N=21 The prenatal forms included several questions on socio-demographic factors, and on health (e.g. somatic and psychiatric illnesses, height, weight, medication, smoking, alcohol). Additional questions related to pregnancy were asked from the women. The forms comprised several standardized questionnaires to evaluate sleep quality, tiredness and health.
The Basic Nordic Sleep questionnaire (the BNSQ) was used to evaluate sleep quality. 1514 It consists of 21
items that measure self-reported sleep quality, sleep latency, nocturnal sleep duration, bedtimes, sleep need, naps, use of sleep medication, tiredness and sleep breathing problems. The response alternatives for most of the items were as follows; never, less than weekly, one to two times a week, three to five times a week, and daily. In the case of self-reported sleep quality, the response alternatives were as follows: well, quite well, not well / not poorly, quite poorly and poorly. ForThe items in the scale are usually used separately to gather information on the prevalence of various sleeping difficulties. Thus, for the statistical analyses, all the items representing the severity of the sleeping difficulties were dichotomized to one to two times per week or less vs. three to five times per week or more to indicate clinically relevant problems. AThere is no official, summary score offor the BNSQ was calculatedand therefore we defined a summary score to represent the severity of insomnia asutilizing the sum of the dichotomized variables representing items of insomnia (. The items that were included in the summary score were: the subject's difficulties to fall asleep, night awakenings per week, average number of awakenings per night, too early awakenings and poor sleep quality).. The range was zero to five points and cut off point three was used to indicate multiple problems (which means that the individual had at least four different insomnia symptoms at least three times a week).
In addition, the women were asked to evaluate how sleep duration and sleep quality had changed during the pregnancy. The answer was given on a five-point scale in which alternatives ranged from clearly more poorly/clearly less to clearly better/clearly more.
Tiredness or daytime fatigue Sleepiness was measured using the Epworth Sleepiness Scale, ESS 1615 . It consists of eight questions of tiredness which were rated on a four-point scale (from zero to three). A total score was calculated (range 0-24; a higher number indicating more tiredness). In the women, the result ranged between 0-17 points and in the men the range was between 0-18. This was dichotomized at 10 points as defined previously to represent deviant daytime sleepiness. In addition, it was questioned whether the M A N U S C R I P T
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Depressiveness was measured using the 10-item version of the Center for Epidemiological Studies Depression Scale, CESD. 1716 The items were summarized and three of the items were reverse scored. The range of the total score was 0-23 among the mothers and 0-27 among the fathers. This was dichotomized at the 90 th percentile (> 8 points) to represent elevated levels of depressiveness.
Anxiety was measured using a short six-item anxiety questionnaire. derived from STAI state anxiety scale. 1817 A total score was gathered by summarizing the items. The scores ranged between six to 21 in the women and six to22 in the men. This was dichotomized at the 90 th percentile (> 12 points) to represent increased levels of anxiousness.
Stressfulness was measured using a short version of the Perceived Stress Scale. 1918 The scale measures how unpredictable, uncontrollable and overloaded the respondents find their lives. There are five items that are scored on a five-point scale. Two of the items were reverse scored. The score ranged between 0-18 both in the women and men. This and it was correlated both among women and men with depression (r=0.655 and r=0.60 7) and negative lif e events (r=0 .1 77 and r=0 .2 15 ), all p's were <0.001. The summary score was dichotomized at the 90 th percentile (> 11 points) to represent elevated levels of stressfulness compared to other women/men in the sample.
Adverse life events were measured using the Life Events Scale (LTE), which lists 11 potentially distressing life events. 2019 The number of negative life events (eg, death of a relative, substantial financial crisis) ranged from 0-11 among the women and zero to seven among the men. The frequency of negative life events was summarized and dichotomized at two or more events to represent repetitive negative life-events.
Family atmosphere was evaluated using a seven item Likert-type scale (eg, approving -disapproving, safe -unsafe). The items were submitted to exploratory factor analysis to study the factor structure of the scale.
With maximum likelihood method only one factor with eigenvalue >1 was extracted and all the items had communalities >0.326 (among the women) and >0.228 (among the men). Three of the items were reverse scored and a summary score was calculated ranging from 14-49 in both the women and the men. ThisThe
Cronbach alpha of the score was 0.86 among the women and 0.84 among the men, indicating good levels of internal consistency (reliability) of the scale. The item was dichotomized at 35 points (10 th percentile)
to indicate poorer family atmosphere. cases; the number of children was missing in 122 (7.3%) maternal and 182 (11.4%) paternal questionnaires.
Statistical analyses
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Age was replaced by the mean age of the same sex (women 30.2 years, men 32.1 years).
Finally, a series of multivariate logistic regression models were constructed separately for the women and men in order to elicit factors that are related to short sleep duration (six hours or less) and insomnia (BNSQ score ≥ 4). The explanatory variables of interest were stress (<11 vs. ≥11 points from the PSS scale), adverse life events (0-1 vs. ≥2), family environment (good or average vs. poor), anxiousness (anxiety score < 11 or ≥11) and depressiveness (CESD <10 vs. ≥10). The logistic regression models controlled for the same background factors as listed above. We report both the crude odds ratios as well as two hierarchical adjusted models. Each of these explanatory variables was entered in the models separately. Finally, a full model was estimated where all the independent variables were entered to the model at the same time. The final sample size for the statistical models was 1529 -1566 for the women and 1442 -1482 for the men.
Results
Socio-demographic factors describing the sample are reported in Table 1 . The mean age of the women was slightly lower (30.2 years, range 17-47 years) than that of the men (32.1 years, range 17-56 years). The sample was well educated, so that 69.7% of the women and 59.9% of the men had a university or polytechnic degree. Almost half of the families were expecting their first child. The descriptive statistics of the riskstress factors forthat may be related to insufficient sleep and symptoms of insomnia are presented in Table 2 . The figures suggest that the sample represented a normative population. 
Prevalence of insufficient sleep and symptoms of insomnia in women and men
Sleep duration
Almost half (47.5%) of the women claimed they were sleeping more during the pregnancy than before:
11.3% reported a much longer sleep duration and 36.2% a slightly longer sleep duration. A fourth (26.4%)
judged that their sleep duration was shorter than before pregnancy (22.1% slightly shorter and 4.3% much shorter than before pregnancy) while the rest (26.1%) reported that their sleep need remained the same.
The average of self-reported sleep duration was longer among the women (8 h 4 minutes ± 1h 3 minutes) than among the men (7h 20 minutes ± 50 minutes, P<0.001). Sleep duration of less than seven hours or less a night was reported much less frequently among the women than among the men (18.9%, vs. 44.4%, P<0.001). Sleep durations ≤6 h a night were reported by 4.5% of the women and 9.6% of the men (P<0.001).
SleepInsufficient sleep: sleep debt
In the majority of the responders, sleep need was estimated to be higher than acquired sleep. Among women, the reported sleep need was on average 8h 48 minutes ± 60 minutes and among men 8h 24 minutes ± 67 minutes, representing a statistically significant difference (P<0.001). In this sample, significantly (P<0.001) more men (11.1%) than women (7.0%) reported sleeping two or more hours less than they considered they would need.
As some of the short sleepers (<(≤ six hours) aremay not sufferingsuffer from sleep deprivation, (people with short sleep need), we then studied how many of them considered this sleep duration insufficient to estimate the prevalence of sleep deprivation. ItBy cross-tabulating variables representing short sleep and sleep debt, it was found that when sleep duration was reported to be less than six hours or less a night, 64.4% of the women and 34.9% of the men reported a discrepancy over two hours between sleep need and sleep duration and 100% of the women and 69.5% of the men reported a discrepancy overone hour between sleep need and duration, indicating that a significant proportion of the short sleepers suffered from sleep debt.
Symptoms of insomnia
The majority (82.6%) of the women reported a worsening of their sleep quality during pregnancy; 25.5% of the women reported it to be clearly poorer and 57.1% somewhat poorer than before pregnancy. Less than a fifth of the women considered that their sleep quality remained similar (14%) or improved (3%) during the pregnancy. Prevalence rates of various insomnia symptoms in the women and the men are reported in Table 3 . In general, women reported more sleeping difficulties than the men (all P-values < 0.001). The mean insomnia score was also higher in the women than in the men (p<0.001). Multiple insomnia symptoms (BNSQ insomnia score ≥4) were reported by 9.7% of the women and 6.4% of the men (P<0.001).
During the weekdays, the sleep latency was only marginally different between the women and the men (16.7 ± 17.9 minutes versus 15.0 ± 15.7 minutes respectively, P=0.011). During the weekends, sleep latency was slightly shorter (P<0.001) in the women (13.6 ± 14.6 minutes) than in the men (16.2 ± 17.4 minutes).
Significant sleep onset difficulties, as indexed by average sleep latency exceeding 20 minutes, were reported by 22.1% of the women and by 18.5% of the men (P=0.011).
Other potential indicators of potentially insufficient sleep
Daytime fatiguetiredness and sleepiness
Approximately every fourth woman (26.1%) considered herself to be more tired than other women of the same age (4.1% almost always and 22.0% often more tired than other women), while only every sixth (15.1%) man considered himself to be more tired than other men of the same age (2.4% almost always and 12.7% often more tired than other men). The mean ESS score was 5.5 (± 2.7) among the women and 4.8 (± 2.9) among the men (p<0.001). Scores exceeding 10, indicating pathological tiredness, were reported by 4.7% of the women and 4.4% of the men (P=0.655).
Daytime napping
Most of the women took naps at least weekly, 9.1% reported taking naps daily or almost daily, 18.3% three to five days a week, 30.7% one to two days a week, less than weekly 24.2%, and never 17.6%. Of the men, 7.3% were taking naps on a daily basis or on most days, while more than half of them took naps less frequently (one to two days a week 20.7%; less often than weekly 31.8%.
Use of sleep medication
Use of sleep medication was very rare during pregnancy. Daily or almost daily usage of sleep medication was reported by 0.3% (N=5) of the women and irregular use by 0.2% (N=3). Out of the male responders, 1.7% (N=27) reported daily or almost daily usage of sleep medication and 1.4% (N=22) reported irregular usage of sleep medication.
Overlap between short sleep and symptoms of insomnia
As reported in Figure 3 , symptoms of insomnia were prevalent both among women and men. However, the symptoms were partly overlapping. Overall, 11.8% (N=192) of the women and 14.9% (N=228) of the men reported either significant symptoms of insomnia or short sleep duration. Of the women, 2.0% slept less than ≤ six hours without symptoms of insomnia, 7.4% reported only insomnia, and 2.4% reported both insomnia and slept less than 6 hours or less. Among the women, insomnia increased the risk for short sleep by 14-fold (14.1, 95% CI 8.6-23.3). Among the men, 8.6% slept less than ≤ six hours without symptoms of insomnia, 5.2% had only insomnia and 1.1% reported insomnia and slept less than six hours or less. In the men, insomnia was much less predictive of short sleep than in the women, increasing the risk by 2.1-fold (95% CI 1.2-3.7), suggesting that short sleep among men is quite often an independent factor, while among pregnant women it is closely tied to insomnia.
Factors contributing to insufficient sleep and insomnia in women and men
Factors contributing to short Insufficient sleep
As reported in Table 4 , short sleep among women was predicted by depressiveness and an increased number of negative life events (Adjusted Odds Ratio, AOR 3.3 and P <0.001 for both), while none of the main explanatory variables were significant among the men (all P's >0.120). However, many of the background factors were significantly related to short sleep duration among the men. Particularly, increased general health problems, current smoking, high number of children in the household and low education level, predicted short sleep among the men (all P's <0.05).
In the final full model to explain short sleep duration during pregnancy, the significant explaining variables among the women were depressiveness and negative life events (AOR 4.3, 95% CI 2.0-9.2, P<0.001 and AOR 3.1, 95% CI 1.7-5.5, P<0.001, respectively). However, in the men none of the main explanatory factors was significant, albeit those same background factors remained significant that were found to be significant when analyzed separately (general health problems, high number of children in the household and low education level).
The results from the analyses of sleep debt as an indicator of sleep insufficiency were similar to those from the analyses of short sleep, except that in fathers, sleep debt was predicted by age, education and depressiveness. As reported in Table 4 , when analyzed separately, symptoms of insomnia among the women were explained by depressiveness, anxiety and stress, (AOR 3.83, 2.28 and 2.85, respectively, all P's <0.001), while among the men, the symptoms were only related to depressiveness (AOR 1.85, P=0.030). In the final full model to explain insomnia during pregnancy, the only significant explaining variable in both women and 
Factors contributing to symptomsSymptoms of insomnia
Discussion
This study evaluated the prevalence of insufficient sleep (measured as either reported short sleep duration, or sleep debt) and/or symptoms of insomnia) during pregnancy in both women and men, and related it to potential risk factors known tothat may be associated with sleeping difficulties during pregnancy. The work was implemented in the large Finnish longitudinal, population-based CHILD-SLEEPChild-sleep cohort.
ShortInsufficient sleep duration and sleep debt
In general, women slept more during pregnancy than men, and most women considered that their sleep need increased during the pregnancy. Of the women and men, 4.5% and 9.6% respectively, reported sleeping less than six hours per night, while 7.0% and 11.1% reported sleeping at least two hours less than they estimated that they should. Thus, both short sleep duration and sleep debt were more prevalent in men than in women.
A previous study on sleep duration during pregnancy reports dynamic changes in the course of pregnancy:
the self-reported average sleep duration was 7.8 h before pregnancy, increasing to 8.2 h during the second trimester and then decreasing back to 7.8 h during the third trimester. 2120 Although we did not have a follow-up throughout the pregnancy, the reported sleep duration in our sample was roughly similar, ie, 8.1
hours (8 hours 4min) on average at 32 weeks of pregnancy.
Interestingly, in the multivariate regression models, when age, income, stress, adverse life events, negative family environment, and number of children were controlled for, short sleep was explained by very different factors among the women and men. Among the women it was related to negative life events and depressiveness, whereas in the men it related to general health, education, smoking and number of children in the household. Subjective experience of symptoms of stress, family distress and anxiety did not relate to short sleep in either gender.
Another interesting feature of the analysis revealed that short sleep duration and sleep debt were mostly explained by similar factors both in women and men, indicating that the information carried by these variables is largely overlapping. However, the larger overlap of short sleep duration and sleep debt among women (64%) compared to that in men (35%) suggests that women's sleep need increases during pregnancy.
Symptoms of insomnia
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A representative review summarized that approximately one third of a general population report at least one insomnia symptom, while about 6% seem to suffer from actual insomnia according to the DSM-IV criteria. 22 A Swedish study reported similar rates: 25% of general population reported some insomnia symptoms, while insomnia accompanied with daytime symptoms was reported by 10%. 23 Another recent population-based Swedish study reported that 6% of the participants had difficulties to fall asleep, 14% had difficulties of maintaining sleep and 18% reported non-refreshing sleep. 24 In Finland, the prevalence of chronic insomnia in adult populations has been around 7-9% during the last 20 years. 25 During pregnancy, the prevalence rates of symptoms of insomnia are higher than in the general population.
The pregnant women of the present study reported frequent nocturnal awakenings (almost 95%), sleep onset difficulties (14%), and poor sleep quality (27%). Among the men, the rates were lower although nocturnal awakenings were prevalent also in men (41%), indicating that the pregnancy period may affect sleep adversely in both men and women. The growing fetus induces physical discomfort and symptoms including an increase in nocturia and heart burn, which contribute to the nocturnal awakenings in women. 2621 Sleep debt/short sleepinsufficiency and symptoms of insomnia are often independent symptoms. Overall 12% of the women and 15% of the men reported either multiple symptoms of insomnia or short sleep duration and thus may be considered as the risk group for the consequences of lack of sleep.
During pregnancy, the prevalence rates of symptoms of insomnia are higher than in the general population.
For example, a recent population-based study reported that 6% of the participants had difficulties in falling asleep, 14% had difficulties of maintaining sleep and 18% reported non-refreshing sleep. 22 A representative review summarized that approximately one third of a general population report at least one symptom of insomnia; however, only about 6% seem to suffer from actual insomnia according to the DSM-IV criteria. 23 A Swedish study reported similar rates: 25% of t h e general population reported some symptoms of insomnia, while insomnia accompanied with daytime symptoms was reported by 10%. 24 In
Finland, the prevalence of chronic insomnia in adult populations has been around 7-9% during the last 20 years. 25 A few previous studies have evaluated the prevalence of symptoms of insomnia during pregnancy. 27-3026-29 The largest of these studies consisted of 2 427 pregnant women and was conducted in North America. In this sample, insomnia symptoms were reported by 57% of the participants, night awakenings by 100%, and poor sleep quality by 76% of the pregnant women. 2726 Although the prevalence rates of nocturnal awakenings are similar to our rates, the reported rates of other insomnia symptoms and sleep debt were much higher in their study. For example, the reported prevalence rates of short sleep were 30% -51% vs.
5% while long sleep latency was reported by 56% -62% vs. 22%, and day-time sleepiness by 49% vs. 26%.
The American sample was recruited via the internet and this may have led to an overrepresentation of women with concerns about their sleep as stated by the authors. This is supported by t h e comparison of our M A N U S C R I P T
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10.0624.08.2016 final findings with studies that used randomized data collection settings. 28-3127-30 These studies seem to report very similar rates of symptoms of insomnia to our findings, which suggests that the sampling method explains the higher prevalence of disturbed sleep reported by Mindell et al (2015) . For example, a small study (244 participants) conducted in New Zealand on women in their third trimester reported difficulties in falling asleep by 26% (N=62) of the women, night awakenings by 96%, and poor sleep quality by 38% of the women. 3029 Detailed comparisons in the prevalence rates across studies are, however, difficult due to methodological differences and variations in conceptualizing and reporting insufficient sleep. Regardless of the differences, the sleeping difficulties of the pregnant women in all these studies are reported to be much more common than in the general population.
Insomnia during pregnancy often seems to continue beyond delivery. At least 60% of women suffering from insomnia during pregnancy still suffer from it after pregnancy. 3231 Although the reasons for persistence still remain unexplored, the finding underlines the significance of adequately recognizing and treating insomnia during pregnancy.
Symptoms of insomnia and depressiveness
We found that approximately one third (28%) of the women and one fifth (20%) of the men with significant symptoms of insomnia also had symptoms of depression. This is congruence with previous studies. 3332 Furthermore, in older adult population poor sleep quality increased the risk of incident symptoms of depression and disability retirement due to depressive disorder. 3433 Previous studies about maternal sleeping difficulties have suggested that maternal insufficient sleep may concern also the fetus. Sleep deficiencyinsufficiency (including short sleep, symptoms of insomnia and a parameter corresponding to sleep debt in the present study) in early pregnancy was shown to increase the risk for depressiveness and stress in late pregnancy. 3534 Elevated levels of maternal anxiety and depression during pregnancy predict infant sleep problems at 18 and 30 months, 3635 indicating that the features of maternal sleep during pregnancy may have effects on the child, and even until adulthood. 3736 Insomnia during pregnancy might also precede an episode of major depression 3837 which in turn is a well-known risk factor for the child-parent relationship.
Studies on the effects of the men's sleeping difficulties during the pregnancy period on the well-being of 
Limitations of the study
The results are based on a large representative sample that comprises approximately 30% of the eligible pregnancies in the target area. As many as 77% of the recruited women also answered to the prenatal questionnaires and the loss of 23% was mainly due to maternal denials, language and failure on the nurses' part to present the survey to the mothers. The large variation in the recruitment rate between the maternity clinics suggests that the adherence of the nurses to the study protocol has been variable. Due to restrictions set by the ethical committee, we were not able to define whether this induced selection bias in the sample. However, recruitment via maternity clinics was the only accepted method to contact the pregnant women in the area.
The estimation of sleep duration using questionnaires instead of objective measurements, like EEG or actigraphy, introduces inaccuracy to the results. It has been reported that objectively measured sleep duration deviates from that reported by more than one hour in about a third of the study participants. 3938 Further, a recent study assessed sleep quality during pregnancy using both questionnaires and actigraphy 4039 and found that depressiveness and anxiety were related to self-reported sleep quality but not to objective measurements of poor sleep quality. This was interpreted to suggest that women with the highest level of emotional distress perceive fragmented sleep as more detrimental to their health than the other women. Further studies should consider objective measurements on sleep quality to be used to increase the reliability of the sleep duration estimates.
The wealth of concepts used in different studies to describe sleep, sleep duration, sleep quality and adequacy of sleep makes comparisons with other studies difficult.
Conclusions
This study represents the largest cohort so far to report estimates for sleep insufficiency and symptoms of insomnia during pregnancy in both women and men. The inclusion of also the fathers in the study represents a new view to family dynamics, and will help to identify previously neglected aspects of sleeping problems in families.
Almost every tenth of the women and every fifth of the men suffered from insufficient sleep or insomnia during pregnancy. Women frequently report symptoms of insomnia, while men more likely to suffer from lack of sleep. Symptoms of insomnia in both genders seemed to reflect depressiveness, underlining the To increase the awareness of sleep problems during pregnancy and to improve its treatment and prevention of its potential consequences later on, further studies are needed to evaluate whether insufficient sleep during pregnancy poses a risk for postpartum depression, pregnancy complications or infant development and health. Given that paternal postpartum depression is a relatively common phenomenon 4140 , paternal insomnia during pregnancy might deserve attention at maternity clinics to prevent its negative health consequences later on.
Careful consideration of sleep quality during pregnancy is not only important for the expectant parents; it is also likely crucial for the development of the fetus. Recently, it has been discovered that insufficientlack of sleep during pregnancy might not affect only maternal wellbeing but fetal outcomes as well. 2 Although the number of such studies is still smallinsufficient, a few preliminary findings suggest that such a link might exist. Even though insufficient sleep during pregnancy would not directly affect the infant development, it may pose a relevant risk factor for mother-infant relationships and family functioning, particularly if it persists beyond pregnancy. 4241 Infants' developmentally fragmented sleep and parental depression or sleeping problems at the same time, may lead to a significant sleep debt in the family, which in turn can disturb family relations. 4342 The role of the men's sleeping problems relative to the families' wellbeing should be taken into consideration in the future. The CHILD-SLEEP cohort offers a unique opportunity to study how the sleep quality of the parents and their infants is related to the development of the infant and to the wellbeing of the entire family. 
